The electron-paramagnetic-resonance spectrum of an octahedral I 8 state is considered in general and particular attention is given to the angular dependent part of the I 8 behavior. It is shown that the experimentally reported angular dependence of the resonance field for Pr +/CaF2 and Np +/Cs2ZrC16 with the external magnetic field H in the (111) 
I. INTRODUCTION
During the course of an investigation into the electronic spectra of ReF6 in pure and mixed crystals ' an interesting EPR spectrum was obtained in the ReF6/UF6 system. At 4 K a complex, anisotropic spectrum that covers a range from 2000 to above 12000 G was observed. At higher temperatures ()30 K) the spectrum becomes isotropic with respect to the magnetic field direction, but the intensity pattern and the spacing of the lines are highly irregular.
The observed spectra indicate a large Re hyperfine interaction. In addition, it is likely that fluorine superhyperfine interactions play an important role in the overall spectrum. Since it is known that there is a significant Jahn-Teller interaction in this octahedral system, ' it seemed apparent that the temperaturedependent isotropic spectrum could arise from a motional process associated with the Jahn-Teller interaction. In other Jahn-Teller active paramagnetic I' s(Oa) ground-state systems (e.g. , Cu'+/Mgo, ' &'+/CaF2, ' La'+/CaF2,  ') Cs2ZrCI6. '0 In fact, the previous reports have either not discussed the angular dependent r8 state behavior, or have attributed it to noncubic perturbations. It is to this discrepancy that the current work is addressed.
We begin with a brief review of the spin Hamiltonian for an Oqrs state and the perturbation solution. We shall then proceed to a discussion of the difference between the perturbation result and the rigorous result. And finally we will discuss Zeeman and hyperfine parameters obtained in fitting published spectra for Pr'+/CaF2 and Np +/Cs2ZrC16. The nonvanishing matrix elements of V, are ' 
II. I"I SPIN-HAMILTONIAN THEORY
The matrix elements for V, are given in Eq. (2); V" and V~components are more complex. The procedure is to define V"and V" in terms of raising and lowering operators, in direct analogy to usual angular with + -, ', (P -3Q)(3P -Q)(p+Q) 'q, (13) y=( n n2+2n~n2 +n'n2) 
The angle dependent part of this equation is given by y =1 -55; that is, the rigorous solution for the I'8 electron .Zeeman problem gives the same angular dependence as the approximate perturbation treatment. In this case the linear Zeeman interaction need not be large compared to the cubic Zeeman term, Table II . ( The magnetic field may be specified at any orientation. The field swept spectrum is difficult to calculate in some cases, however. EPR field swept resonances are obtained by taking an estimated field, calculating the frequency for the specified transition at the particular field, and then changing the field to bring the calculated transition frequency into coincidence with the experimental klystron frequency. Other transitions in the spectrum, not directly calculated, are estimated by linear extrapolation from calculations at magnetic fields that bracket the feature in question. This extrapolation procedure works we11 in some cases; for example, in calculating the spectrum of the I"8 ground state of the Er +/MgO system. In this system, ' which we used as a test case, the extrapolation procedure gave an accuracy on all lines of better than 0.004% (0.067 G) using only two fields to bracket the entire experimental spectrum. On the other hand, the extrapolation procedure failed for Pr'+/CaF2 and Np'+/Cs2ZrC16, in which case every line had to be separately calculated. (See Sec. IV.) The problem in these latter two systems is associated with level crossings and anticrossings. Neither of these systems has yet reached the "high-field" limit at the experimental resonance condition.
Spin-Hamiltonian parameters may be fit to the experimental spectrum using a fitting routine patterned after that of Palmer et Table III , and a summary of the differences between experimental and calculated resonance fields is given in Table IV .
The last column of Table IV is the error involved in taking the experimental data from the published reports, and is not necessarily the uncertainty in the original experimental data. It is evident that both systems are fit to better than "experimental" error.
We shall now consider some details of the fit for the two systems. (1976) .
